I. INTRODUCTION
In a series of recent papers [1 -4,6 ] the motion of a thin film of height h has been studied in a one-dimensional geometry so that h depends on one space variable x and the time t. The resulting dynamics is modeled by the equation h, +(h "h, )"=0, x, t ER, in which h is required to be positive. Equation (1) arises in several Quid dynamics problems in which inertia is negligible and the dynamics is governed by the presence of viscosity and capillarity forces. In the Hele-Shaw cell [1] , the liquid present in a fiuid droplet is sucked in such a way as to produce a long thin bridge between two masses of fluids. Under appropriate conditions, the geometry of this problem can be approximated as one dimensional and Eq. (1) , for n =1, with h the thickness of the bridge, will describe the dynamics of the process. In the spreading of a droplet over a solid surface under the effect of viscosity and capillarity, again the same equation, this time with the parameter n set equal to three, is the one that governs the dynamics [4] . Variations on the same problem are obtained by playing with the boundary conditions at the interface solid Quid. The reason for this is that n =3, which corresponds to no-slip boundary canditions, would lead to infinite viscous dissipation [5] .
Typically n =2, corresponding to a boundary layer of fixed thickness, and n =1, corresponding to a thickness l -1/h, are the two cases that are considered for h -+0; the case n=1 in particular arises when considering a drop on a porous surface [6] .
The main difficulty in studying Eq. (1) is its singular H "H"""= uH+ J . (3) Here, J has the physical significance of a current and u is the propagation velocity of the solution. In this paper we focus on the case in which J and u have the same sign and upon regions in which H is greater than zero. In the next section, we see that under these assumptions, we can get a quite complete classification of the possible forms of the H -q curves. This section also contains a local analysis which gives a classification of power-law singularities in H(rl). Section III of this paper treats situations in which either J or u is zero. In these situations one can reduce the equation for H to a pair of first-order equations for the slope and the curvature of H(rt). Section IV describes Aows in the slope-curvature plane for this situation. We show that the local analysis exhausts the possible singularities of H(il ) and define the possible behaviors as a function of n. Finally, the last section returns to the behavior for h =0. One outstanding question is whether zeros develop in finite time starting with a regular initial condition. What is known is that with periodic boundary conditions, for n )3.5 this does not occur [7] , while for n (-, ' the solution develops zeros in a finite time [3] . One way of looking at the problem has been to study similarity solutions to (1) . Bernis Fig. 1(c) . There are two types of global solution, one with a minimum, labeled g, and g2, the other of which goes to zero at g equal to minus infinity.
Receding So. lutions like those shown in Fig. 1(d) are also possible. These two kinds of solutions have, respectively, no extrema, or two extrema.
Inflection
In. termediate between the two solution types of Fig. 1(d) . This is a solution with one inflection point and no other extrema, as depicted in Fig. 1 (7) are stable against all small changes of parameters.
We shall be interested in the character of the zeros and infinities of H, since the nature of these singularities will determine much of the character of the time dependence emerging from Eq. (1) [3] . In particular, a matching of powers implies that there are three possible forms of zeros or infinities of H. The three cases are that, for g going to zero or infinity, we can have solutions in the form: may occur in H via behaviors which asymptote to simple power laws. More complex behaviors are possible in which it is proportional to a power but also has some oscillatory structure in it. We shall have more to say about these behaviors in the next section in which we replace the equation for H by a pair of first-order ordinary differential equations for the slope S and the curvature, C of H(rj). In this representation these "oscillatory" singularities will correspond to limit cycles in the C-S plane. After a bit of analysis, we shall argue that the limit cycles do not exist so that Eqs. (8) - (11) We can do a much more general analysis of Eq. (4) .
First notice that (4) (1 lb)
Equations (8) - (11) 
In this way, the irrelevant integration constant associated with the similarity property (12) These correspond to extrema of the H -q curves with the two types being (C, S) =( -ao, 0) (maximum), (C, S)=(~,0) (minimum) .
(17d)
The maximum and minimum always form attractive fixed points. Fig. 3 . There is one feature in Fig. 3 To eliminate the possibility of these cycles we look back at Eq. (16) Table II lists the orbit types in this range of r. Figure 6 shows the behavior that arises in the boundary case r = -1 in which the N and Q fixed points merge.
In this case, the touchdown curve loses its t3 segment.
Otherwise, all the curves are of the types we have described heretofore. The curve types are summarized in Table III .
The analysis for the other cases is exactly the same as the one we have already given. We show in Table IV Table VIII . However, the reader should notice that the "no" in Table   VIII is less definitive than the "no" in Table VII . If Jand u have apposite signs, limit cycles might occur and they might give rise to new kinds of singularities. 
